İki uçlu bozukluk hastalarının hasta olmayan kardeşlerinde yürütücü işlev ve hafıza bozuklukları 
INTRODUCTION
Bipolar disorder (BD) has a remarkably strong genetic component, supported by family, twin, adoption studies, with heritability estimated as high as 85-93% (1, 2) . Definition of endophenotypic features plays an important role in order to build a strategy for genetic analysis in bipolar disorder.
Conventional criteria for identification of useful endophenotypes encompass that the deficits must be: (a) associated with illness; (b) heritable; (c) state-independent; it must be demonstrable in remitted patients (d) cosegregated with illness within families; and (e) also found in unaffected relatives at a higher rate than in the general population (3) .
With respect to these criteria, several cognitive dysfunctions have consistently been demonstrated to be state independent endophenotypes in euthymic patients (4, 5) , with the most significant impairment observed in verbal learning and memory, attention/processing speed, and executive functions (6, 7) . These cognitive deficits were also observed to be impaired in unaffected relatives of patients with bipolar disorder in comparison with the general population, although there are some contradictory results in the literature (8, 9) .
In this study, we aimed to evaluate unaffected siblings of patients with the diagnoses of bipolar I disorder. Based on the published literature, our hypothesis was that performance on tests of executive functions and memory would be impaired in unaffected siblings of patients with bipolar disorder compared to matched healthy controls. Our primary aim was to assess which executive function and/or memory impairments could be potential endophenotypes of bipolar disorder by examining those impairments in the healthy siblings of patients with bipolar disorder and age-and sexmatched healthy controls.
METHODS
The research was approved by the Istanbul University, Cerrahpaşa Medical Faculty Ethical Committee, and all participants provided a written informed consent. Thirtyfive unaffected siblings of probands with bipolar I disorder and age and sex matched 35 healthy controls were included into the study. Healthy controls were chosen from the local community. Exclusion criteria included the presence of an Axis I disorder in participants, which was evaluated using the Structured Clinical Interview for DSM-IV Axis I Disorders 
Statistical Analysis
Averages are reported as means ± standard deviation (SD). To compare categorical variables, chi-square test was used. Normal distribution was evaluated with KolmogorovSmirnov test. As most cognitive variables did not follow normal distribution, Mann Whitney U test was used to examine differences between siblings of bipolar patients and normal controls.
Finally, all the cognitive domains including variables that were significant in the univariate analyses were seperately subjected to stepwise logistic regression analysis in order to identify the most significant variables in each cognitive domain, than the most significant variables were again subjected to stepwise logistic regression analysis in order to find the cognitive variables that could differentiate siblings of bipolar patients from healthy controls. Statistical analysis was carried out using Statistical Package for Social Sciences (SPSS) version 15.0 (SPSS, Inc., Chicago, IL, USA).
RESULTS

Sample Characteristics
There was not a significant difference across groups in terms of gender, age and educational attainment ( Table 1) .
Comparison of Cognitive Performance Across Groups
There were significant differences between siblings of bipolar patients and healthy controls in the RAVLT, Stroop test, Trail Maling A and B tests, logical memory and digit span forward tests.
In the RAVLT, a test of verbal learning and memory, significant differences between siblings and controls were detected for immediate recall, maximum learning score, delayed recall, number of error and total score (Table 1 ). In the Wechsler Memory Scale-Revised (WMS-R), the subscale of logical memory revealed that unaffected siblings performed worse than controls In WMS-R, the visual reproduction test performed to assess visual memory revealed no statistical difference between the two groups on copying the figure, but significant differences were demonstrated in visual recall as given in Table 1 . Visual recall was found to be higher in females and younger participants (p<0.05); while educational level had no significant impact on visual recall in WMS-R test. Upon gender and age adjustment, visual recall was still significantly worse in siblings of patients with bipolar I disorder (p=0.005).
In order to assess working memory, WAIS-R Digit Span forward and backward tests were performed; siblings performed significantly poorer than controls in forwards digit span tests ( Finally, in the stepwise logistic regression analysis in order to find the most powerful cognitive variables that could differentiate siblings of bipolar patients from healthy controls we found that the duration of TMT-B test alone was an independent factor predicting group membership of subjects (p<0.001). A regression model using this variable was able to explain 89% (Nagelkerke R-square) of variance in whether participants are healthy sibligs or healthy controls. Table 3 shows the model predicting group membership of subjects using set-shifting test.
DISCUSSION
Here we found that siblings of patients with bipolar I disorder had significant impairments in verbal memory, In the first part of Weschler Memory Scale-R visual reproduction subscale test, short-term visual memory was assessed and the performence of siblings were found to be significantly worse than control subjects. This significance persisted after adjusment for gender and age. In most of the other studies in the literature, no difference was detected in
Wechsler Memory Scale visual reproduction tests between unaffected siblings and controls (2, 18, 19) . In parallel with our findings, Kulkarni et al. (20) reported that unaffected siblings performed poorly on the Rey's complex figure test and in another study using two CANTAB tests of visuospatial declarative memory authors found impairments in siblings of offspring of bipolar patients (18) . Other studies where
Rey's complex figure tests were used involving in twins (21) and offsprings (22) , failed to demonstrate impairments in visual delayed recall.
In the RAVLT, a test of verbal learning and memory, implicates that consistent deficits in relatives of patients with schizophrenia might well be a possible cognitive endophenotype for BD (27) .
In conclusion, we evaluated neurocognitive profiles of 
